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An
Enduring
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Mine Warfare …
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The Asymmetric Threat
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What Is the Threat?
Anti-Invasion

RISING MINE (CHINA)

Moored Bottom

  ROCKAN (SWEDEN)     



The Growing Threat

• Broad SpectrumBroad Spectrum
• Low Cost/Low Tech-

High Volume
• High Tech/Med Cost-
  Stealth & Anti-MCM
• WWII Vintage to

Advanced
Technologies

•• Readily Available Readily Available
• Over 50 Countries
  (40% Increase in 10 Yrs)

• Over 300 Types
   (75% Increase in 10 Yrs)

• 32 Countries Produce
   (60% Increase in 10 Yrs) 

• 24 Countries Export
  (60% Increase in 10 Yrs)



A World Class MCM Force

•• Ships and AircraftShips and Aircraft
–– MCM-1 Avenger Class MCM-1 Avenger Class 
–– MHC-51 Osprey Class MHC-51 Osprey Class 
–– MCS-12 Class ConversionMCS-12 Class Conversion
–– Two MH-53 SquadronsTwo MH-53 Squadrons

•• SensorsSensors
–– SQQ-32 Minehunting SonarSQQ-32 Minehunting Sonar
–– SLQ-48 Mine Neutralization SystemSLQ-48 Mine Neutralization System
–– AQS-14 Minehunting SonarAQS-14 Minehunting Sonar

•• VSW MCM DetachmentVSW MCM Detachment
–– MK7 Marine Mammal SystemMK7 Marine Mammal System
–– MK4 Marine Mammal SystemMK4 Marine Mammal System

•• MiscellaneousMiscellaneous
–– MEDAL, AMCM PMAMEDAL, AMCM PMA 6



Still Not Good Enough…Must
Go Organic

•• What is Organic?What is Organic?
–– An Integral Part…An Integral Part…
–– A Capability That Is Carried inA Capability That Is Carried in

Forward Deployed Forces to AllowForward Deployed Forces to Allow
Early MCM Operations and …Early MCM Operations and …

–– The Ability to Conduct MCMThe Ability to Conduct MCM
Operations EnrouteOperations Enroute

••
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Defining Organic MCM….
NOMBOS

NOMBOSCall 
911…

...Minimize Impact on Speed of Advance



•• Near-Term:  1998-99Near-Term:  1998-99
–– Increase MCM PresenceIncrease MCM Presence
–– Develop Fleet Engagement StrategyDevelop Fleet Engagement Strategy

•• Mid-Term:  2000-05Mid-Term:  2000-05
–– Introduce Organic SystemsIntroduce Organic Systems
–– Implement Fleet  Engagement StrategyImplement Fleet  Engagement Strategy

•• Far-Term:  From 2006 OnwardFar-Term:  From 2006 Onward
–– Full Integrated Warfighting Packages toFull Integrated Warfighting Packages to

Joint Task ForcesJoint Task Forces

Navy MCM Strategy
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Deploy First
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PackagePromulgate

Organic
Tactics

RMS/LMR
S NTSPs
Approved

Train the
Trainers

Industry and Technology / Public Affairs Efforts Ongoing

Establish
Tactics &
Doctrine

IPTs

Develop
MIW

CONOPS

Modify
Courses /
Waterfront
Training

Near
Term Mid Term Far

Term

Basic Training

Intermediate:  C2X

Advanced:  JTFEX 

AQS-20

RMS CH-60
AMCM

DDG-91
Delivered

CH-60 
Tow Test

LMRS

Mine Warfare Roadmap

Dedicated Forces



Organic MCM Concept

RAMICS LMRSALMDS

H-60

H-60

SSN

AMNS

RMS

H-60

SWIMS

AQS-20/X



Delivering Capability

•• Warfighter’s Organic MCM PackageWarfighter’s Organic MCM Package
(BGs/ARGs)(BGs/ARGs)
–– Three AMCM H-60 HelicoptersThree AMCM H-60 Helicopters

•• ALMDS and RAMICS (Shallow Volume MCM)ALMDS and RAMICS (Shallow Volume MCM)
•• AQS-20/X and AMNS (Deep and Bottom MCM)AQS-20/X and AMNS (Deep and Bottom MCM)
•• SWIMSSWIMS

–– Three Remote Minehunting SystemsThree Remote Minehunting Systems
–– One Long Term Mine Reconnaissance SystemOne Long Term Mine Reconnaissance System

•• MCM Force-21 StudyMCM Force-21 Study
–– Composition - Force MCM MixComposition - Force MCM Mix
–– Concept of OperationsConcept of Operations
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Fleet Engagement Strategy Mission

Develop and Execute An EngagementDevelop and Execute An Engagement
Strategy  To:Strategy  To:

•• Provide Organic MCM Sensors andProvide Organic MCM Sensors and
Weapons to the FleetWeapons to the Fleet

Elevate the MineElevate the Mine
Warfare DisciplineWarfare Discipline

Establish MineEstablish Mine
Warfare AdvocacyWarfare Advocacy
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Fleet Engagement Strategy

Keys To Success:Keys To Success:
•• Validation by Navy LeadershipValidation by Navy Leadership

–– Lead Organizations Develop and ExecuteLead Organizations Develop and Execute
Detailed, Comprehensive POA&MsDetailed, Comprehensive POA&Ms

•• Total Commitment Throughout NavyTotal Commitment Throughout Navy
•• Timing is CriticalTiming is Critical
•• Support From IndustrySupport From Industry
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Fleet Engagement Strategy

 Acquisition

Industry &
Technology

Doctrine & 
TacticsEducation &

Training
Public Affairs

WarfightersWarfighters
Expertise

Integrated 
Packages

Fleet Engagement

Chief of Naval
Education and
Training &
 Fleet CINCs

President Naval
War College &
COMINEWARCOM

Program Executive
Office (MIW) & Office
of Naval Research

Chief of
Information



Industry and Technology

•• Limited Focus on Fleet Interfacing EffortsLimited Focus on Fleet Interfacing Efforts
in Industrial and Technology Areasin Industrial and Technology Areas

•• Enhance Interaction Between theEnhance Interaction Between the
Technology/Industrial Bases and the FleetTechnology/Industrial Bases and the Fleet

•• Organic MCM Is a TechnologicalOrganic MCM Is a Technological
Challenge...Technology Push Is High RiskChallenge...Technology Push Is High Risk

•• Involve Industry to Reduce theInvolve Industry to Reduce the
Technological RiskTechnological Risk

••
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Industry and Technology

Industry

OSD
CMWC
NAVY LABS
INTRNL LABS
NATIONAL CONTRACTORS
INTRNL CONTRACTORS

N091
OSD (DDR&E)
CMWC
NAVY LABS
DARPA
INTRNL LABS
ACADEMIA
INDUSTRY

Technology

ONRPEO (MIW)

DASN



Mine Warfare Technology
Challenges

•• C4IC4I
–– Robust Communications Between MCM Ships andRobust Communications Between MCM Ships and

AircraftAircraft
–– Connectivity Between Dedicated and Organic PlatformsConnectivity Between Dedicated and Organic Platforms
–– InteroperabilityInteroperability

•• Precise UnderwaterPrecise Underwater
      Navigation      Navigation
•• Data Fusion for CommonData Fusion for Common
     Tactical Picture     Tactical Picture
•• Bottom MappingBottom Mapping
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Mine Warfare Technology
Challenges (cont.)

•• Effective MH-53 ReplacementEffective MH-53 Replacement

•• Mine Detection/Classification/ID/Neutralization inMine Detection/Classification/ID/Neutralization in
VSW RegionVSW Region

•• In-Stride Mine IDIn-Stride Mine ID

•• Environmental ExploitationEnvironmental Exploitation

•• Buried Mine DetectionBuried Mine Detection

•• Pressure Mine SweepPressure Mine Sweep

•• Remote Control of MinesRemote Control of Mines

•• Emerging Mine Threat TechnologiesEmerging Mine Threat Technologies
20



Bottom Crawler UUV
Prototype Integrated 

Navigation-Sensor System
(INSS)

Very Shallow Water (VSW) Zone
Technology Challenges

•• VSW MCM Unmanned UnderwaterVSW MCM Unmanned Underwater
Vehicles (UUVs)Vehicles (UUVs)

•• Command Initiated NeutralizationCommand Initiated Neutralization
ChargesCharges

•• Clandestine Lane MarkingClandestine Lane Marking
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•• Detection and Imaging for Ordnance IdentificationDetection and Imaging for Ordnance Identification
•• Portable Geodetic-Based Underwater NavigationPortable Geodetic-Based Underwater Navigation

EquipmentEquipment
•• Detection/Classification of Buried OrdnanceDetection/Classification of Buried Ordnance
•• Low Magnetic Signature EngineLow Magnetic Signature Engine

  Diver Propulsion Vehicle  Diver Propulsion Vehicle
•• Signature Reduction ofSignature Reduction of

  Small Boats  Small Boats

––

••

Protoype VSW MCM Det
(Divers/Dolphins)

Very Shallow Water (VSW) Zone
Technology Challenges (cont.)
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Remote Minehunting System
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Remote Minehunting System
Technology Challenges

•• Robust Onboard Data ProcessingRobust Onboard Data Processing
–– Computer Aided Detection/ClassificationComputer Aided Detection/Classification
–– Automated ProcessesAutomated Processes

•• OTH High-Data-Rate Comms CapabilityOTH High-Data-Rate Comms Capability
•• False Alarm RateFalse Alarm Rate
     Reduction     Reduction
•• RMS SizeRMS Size
     Reduction     Reduction
•• 24



Long-Term Mine Reconnaissance
System Technology Challenges

•• Robust Onboard Data ProcessingRobust Onboard Data Processing
•• Real-Time/Near-Real-Time Comms toReal-Time/Near-Real-Time Comms to

PlatformPlatform
•• False Alarm Rate ReductionFalse Alarm Rate Reduction
•• Power SupplyPower Supply
•• Recharge TimesRecharge Times
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AMCM Technology Challenges

•• H-60 Variant for Mine CountermeasuresH-60 Variant for Mine Countermeasures
–– Effectiveness of Organic H-60 AMCM SystemsEffectiveness of Organic H-60 AMCM Systems

•• H-60 AQS-20 & SWIMS Tow CapabilitiesH-60 AQS-20 & SWIMS Tow Capabilities
•• SWIMS to Replace the MK-105 CapabilitiesSWIMS to Replace the MK-105 Capabilities

–– Miniaturization of AMCM Systems for the H-60Miniaturization of AMCM Systems for the H-60
•• AQS-20  /  SWIMSAQS-20  /  SWIMS
•• Increased Mission Time On StationIncreased Mission Time On Station

–– AMCM Systems IntegrationAMCM Systems Integration
•• Organic Systems Common ConsoleOrganic Systems Common Console
•• Integration into H-60 Common CockpitIntegration into H-60 Common Cockpit

and Mission Computer Architectureand Mission Computer Architecture

••
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Future Technology Challenges

•• Adaptive Sensors and SystemsAdaptive Sensors and Systems
–– Environmental AdaptabilityEnvironmental Adaptability
–– Re-configurableRe-configurable

•• Autonomous VehiclesAutonomous Vehicles
and Behaviorsand Behaviors

•• Underwater / OTHUnderwater / OTH
CommunicationsCommunications

•• RoboticsRobotics
•• Reducing Total Ownership CostsReducing Total Ownership Costs

27



Summary

•• Mine Warfare Is Becoming a Navy CoreMine Warfare Is Becoming a Navy Core
CompetencyCompetency

•• Navy Maintains Best Dedicated MCM ForceNavy Maintains Best Dedicated MCM Force
–– Improve MCM Capability in VSW RegionImprove MCM Capability in VSW Region

•• Fleet Engagement Strategy is Fundamental toFleet Engagement Strategy is Fundamental to
SuccessSuccess

•• Introduce Organic SystemsIntroduce Organic Systems
•• We Must Manage the Technological RiskWe Must Manage the Technological Risk
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